Production of limbic motor seizures and brain damage by systemic and intracerebral injections of paraquat in rats.
The behavioural and neuropathological effects of both systemic and intrahippocampal injections of paraquat dichloride (1,1'-dimethyl 4,4'-bipyridinium dichloride) were studied in rats. Paraquat (0.1-1.0 mumol) injected into the dorsal hippocampus, produced limbic motor seizures within a few minutes of injection followed by neuronal damage in the CA1 and CA3 pyramidal cell layers, pyriform cortex, dentate granule cell layer and in the hilus fascia dentata at 24 hr (n = 9 rats). A smaller dose of paraquat (10 nmol) was ineffective. The effects of intrahippocampal injections of paraquat (1 mumol) were prevented by administering it together with atropine (50 nmol; n = 6 rats) or by giving it 60 min. after MK 801 (0.3 mg.kg-1 intraperitoneally). Systemic injections of paraquat (20-100 mg.kg-1) also produced forelimb clonus and rearing in 10 out of 15 animals. Neuronal cell death was found 24 hr later in 9 of these rats and was restricted to the pyriform cortex, the brain region with the highest concentrations of paraquat. Atropine (150 mg.kg-1 intraperitoneally given 60 min. previously) completely prevented the motor seizures but cell death still occurred in 2 of the 6 animals tested. In conclusion, both systemic and intrahippocampal injections of paraquat produced behavioural excitation accompanied 24 hr later by brain damage and antagonist studies suggested involvement of muscarinic and NMDA receptors in the neurotoxic mechanism.